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(54) PHOTOLITHOGRAPHY EQUIPMENT, PHOTOLITHOGRAPHY METHOD, AND SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately write a 
plurality of pattern blocks on a substrate by a light beam 
in accordance with the expansion and contraction of a 
substrate. 

SOLUTION: Photolithography equipment carrying out a 
plurality of arrangements of pattern blocks of an LSI 
chip on a substrate has a rasterization part 312 for 
rasterizing LSI data 931, an expansion and contraction 
calculation part 313 for obtaining the expansion and 
contraction rate of the substrate 9 on the basis of 
images from a camera 15a, a data correction part 314 
for correcting raster data 932 to the expansion and 
contraction rate, and a data creating part 315 for 
generating lithography data on the basis of the corrected 
data. Arrangements of the pattern blocks with their 
widths maintained and widths of non-pattern areas 
between the pattern blocks varied are written with the 
writing data created by the data creating part 315 in 
accordance with the expansion and contraction of the 
substrate. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is optical drawing equipment which draws by irradiating a light beam at a substrate, 

The light beam outgoing radiation section which carries out outgoing radiation of the modulated 

light beam, 

A scan means to make the exposure location on the substrate of the light beam from said light 
beam outgoing radiation section scan, 

The drawing data generation section which generates drawing data, 

The drawing control section which draws the array of two or more pattern blocks on a substrate 
by controlling said light beam outgoing radiation section and said scan means based on drawing 
data, 

The detecting element which detects telescopic motion of a substrate, 
Preparation, 

Optical drawing equipment characterized by generating the drawing data with which said drawing 
data generation section changed the width of face of the gap during a pattern block based on the 
detection result from said detecting element, maintaining the width of face of a pattern block 
about the direction of at least 1. 
[Claim 2] 

It is optical drawing equipment according to claim 1, 

Optical drawing equipment characterized by generating the drawing data with which said drawing 
data generation section changed the width of face of the gap during a pattern block, maintaining 
the width of face of a pattern block about two perpendicular directions mutually. 
[Claim 3] 

It is optical drawing equipment according to claim 2, 

Said scan means scans the exposure location of a light beam in a main scanning direction and 

the direction of vertical scanning, and repeats drawing of the field of the shape of a stripe 

extended in said direction of vertical scanning to said main scanning direction, 

Optical drawing equipment characterized by the boundary of said method opposite side of 

horizontal scanning of a unit field including each pattern block being in agreement with the 

boundary of the field of the shape of one of a stripe. 

[Claim 4] 

It is optical drawing equipment according to claim 3, 

Optical drawing equipment characterized by for said drawing data generation section dividing a 
unit field into two or more division fields which serve as fixed width of face about said main 
scanning direction, and generating the partial drawing data for every division field. 
[Claim 5] 

It is optical drawing equipment according to claim 4, 

Optical drawing equipment characterized by said drawing data generation section correcting said 
partial drawing data to the data which changed the width of face of the non-pattern space by 
the side of said direction of vertical scanning based on said detection result. 
[Claim 6] 
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It is optical drawing equipment according to claim 4 or 5 f 

Optical drawing equipment characterized by said drawing data generation section modifying the 
partial drawing data corresponding to the division field of said method opposite side of horizontal 
scanning to the data which changed the width of face of the non-pattern space of said method 
opposite side of horizontal scanning based on said detection result. 
[Claim 7] 

It is optical drawing equipment according to claim 1 or 2, 

Optical drawing equipment characterized by generating the drawing data with which said drawing 
data generation section changed substantially the width of face of the non-pattern space of a 
unit field including each pattern block based on said detection result. 
[Claim 8] 

Optical drawing equipment with which it is optical drawing equipment according to claim 1 to 7, 
and each pattern block is characterized by being equivalent to the pattern of one chip drawn on 
a semi-conductor substrate. 
[Claim 9] 

It is the optical drawing approach which draws by irradiating a light beam at a substrate, 

The process for which image data including the pattern block drawn on a substrate is prepared, 

The process which acquires the detection result of telescopic motion of said substrate, 

The process which generates the drawing data corresponding to two or more pattern blocks by 

which array arrangement was carried out. 

The process which draws said two or more pattern blocks on said substrate by irradiating the 
light beam modulated making the exposure location on said substrate scan based on said drawing 
data, 

f I ~Ar - 1 - -il] — I - 

The optical drawing approach characterized by generating the drawing data which changed the 
width of face of the gap during a pattern block in the process which generates said drawing data 
based on said detection result, maintaining the width of face about the direction of at least 1 of 
a pattern block. 
[Claim 10] 

It is the optical drawing approach according to claim 9, 

The optical drawing approach characterized by generating the drawing data which changed the 
width of face of the gap during a pattern block in the process which generates said drawing data, 
maintaining the width of face of a pattern block about two perpendicular directions mutually. 
[Claim 11] 

It is the optical drawing approach according to claim 10, 

In said process which draws, drawing of the field of the shape of a stripe which scans the 
exposure location of a light beam in a main scanning direction and the direction of vertical 
scanning, and is extended in said direction of vertical scanning is repeated by said main scanning 
direction, 

The optical drawing approach characterized by the boundary of said method opposite side of 
horizontal scanning of a unit field including each pattern block being in agreement with the 
boundary of the field of the shape of one of a stripe. 
[Claim 12] 

It is the optical drawing approach according to claim 11, 
The process which generates said drawing data 

The process which divides a unit field into two or more division fields which serve as fixed width 
of face about said main scanning direction, 

The process which generates the partial drawing data for every division field, 
The optical drawing approach characterized by ****(ing). 
[Claim 13] 

It is the optical drawing approach according to claim 12, 

The optical drawing approach that the process which generates said drawing data is 
characterized by having the process which corrects said partial drawing data to the data which 
changed the width of face of the non-pattern space by the side of said direction of vertical 
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scanning based on said detection result. 
[Claim 14] 

It is the optical drawing approach according to claim 12 or 13, 

The optical drawing approach that the process which generates said drawing data is 
characterized by having the process corrected to the data which changed the width of face of 
the non-pattern space of said method opposite side of horizontal scanning for the partial drawing 
data corresponding to the division field of said method opposite side of horizontal scanning most 
based on said detection result. 
[Claim 15] 

It is the optical drawing approach according to claim 9 or 10, 

The optical drawing approach characterized by generating the drawing data which changed 
substantially the width of face of the non-pattern space of a unit field including each pattern 
block in the process which generates said drawing data based on said detection result. 
[Claim 16] 

It is the optical drawing approach according to claim 9 to 15, 

The optical drawing approach characterized by each pattern block being equivalent to the 
pattern of one chip drawn on a semi-conductor substrate. 
[Claim 17] 

It is the substrate with which drawing was performed by scanning irradiating the modulated light 
beam, 

Two or more pattern blocks by which array formation was carried out on the principal plane, 
The non-pattern space during said two or more pattern blocks, 

ft^|c^k^|e^fc 
■■■■■ ■ I ^ 

The substrate characterized by changing the width of face of the gap during a pattern block, the 
width of face about the direction of at least 1 of a pattern block being maintained according to 
telescopic motion of said principal plane. 
[Claim 18] 

It is a substrate according to claim 1 7, 

The substrate characterized by the thing by which said two or more pattern blocks are arranged, 
and for which the width of face of the gap during a pattern block is changed, the width of face of 
a pattern block being mutually maintained about two perpendicular directions according to 
telescopic motion of said principal plane. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the technique which draws a pattern by irradiating the light modulated 

on the substrate. 

[0002] 

[Description of the Prior Art] 

The equipment which draws a pattern on the printed-circuit board with which the resist film was 
formed is known by conventionally irradiating, modulating a laser beam. Moreover, the laser 
drawing equipment which draws without being influenced of telescopic motion is indicated by 
JP,2001-264654,A by amending scan control of a laser beam according to telescopic motion of a 
printed-circuit board, for example. 
[0003] 

[Problem(s) to be Solved by the Invention] 

By the way, when it is going to apply the optical drawing equipment which draws by light to 
drawing to a semi-conductor substrate, the data generated for drawing become a huge amount, 
and much time amount will be spent on data generation. 
[0004] 

Moreover, although a proper pattern can be drawn by expanding and contracting a pattern block 
uniformly to compensate for telescopic motion of a substrate when drawing only a 1 -block 
comparatively coarse pattern (henceforth "a pattern block") to the one whole substrate like a 
printed-circuit board If all pattern blocks are uniformly expanded and contracted when much 
very detailed pattern blocks are drawn like a semi-conductor substrate, in some detailed 
patterns, a minute gap may arise under the effect of the discretization processing in the case of 
rasterizing. 
[0005] 

This invention is made in view of the above-mentioned technical problem, and it sets it as the 
main purpose to offer the technique which draws much detailed pattern blocks appropriately on a 
substrate. 
[0006] 

[Means for Solving the Problem] 

The light beam outgoing radiation section which invention according to claim 1 is optical drawing 
equipment which draws by irradiating a light beam at a substrate, and carries out outgoing 
radiation of the modulated light beam, A scan means to make the exposure location on the 
substrate of the light beam from said light beam outgoing radiation section scan, the drawing 
data generation section which generates drawing data, and by controlling said light beam 
outgoing radiation section and said scan means based on drawing data It has on a substrate the 
drawing control section which draws the array of two or more pattern blocks, and the detecting 
element which detects telescopic motion of a substrate. Said drawing data generation section 
generates the drawing data which changed the width of face of the gap during a pattern block 
based on the detection result from said detecting element, maintaining the width of face of a 
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pattern block about the direction of at least 1. 
[0007] 

Invention according to claim 2 is optical drawing equipment according to claim 1 , and said 
drawing data generation section generates the drawing data which changed the width of face of 
the gap during a pattern block, maintaining the width of face of a pattern block about two 
perpendicular directions mutually. 
[0008] 

Invention according to claim 3 is optical drawing equipment according to claim 2, said scan 
means scans the exposure location of a light beam in a main scanning direction and the direction 
of vertical scanning, and repeats drawing of the field of the shape of a stripe extended in said 
direction of vertical scanning to said main scanning direction, and its boundary of said method 
opposite side of horizontal scanning of a unit field including each pattern block corresponds with 
the boundary of the field of the shape of one of a stripe. 
[0009] 

Invention according to claim 4 is optical drawing equipment according to claim 3, and said 
drawing data generation section divides a unit field into two or more division fields which serve 
as fixed width of face about said main scanning direction, and it generates the partial drawing 
data for every division field. 
[0010] 

Invention according to claim 5 is optical drawing equipment according to claim 4, and corrects to 
the data with which said drawing data generation section changed the width of face of the non- 
pattern space by the side of said direction of vertical scanning for said partial drawing data 
based on said detection result. 
[0011] 

Invention according to claim 6 is optical drawing equipment according to claim 4 or 5, and said 
drawing data generation section modifies it to the data which changed the width of face of the 
non-pattern space of said method opposite side of horizontal scanning for the partial drawing 
data corresponding to the division field of said method opposite side of horizontal scanning 
based on said detection result. 
[0012] 

Invention according to claim 7 is optical drawing equipment according to claim 1 or 2, and 
generates the drawing data with which said drawing data generation section changed 
substantially the width of face of the non-pattern space of a unit field including each pattern 
block based on said detection result. 
[0013] 

Invention according to claim 8 is optical drawing equipment according to claim 1 to 7, and each 
pattern block is equivalent to the pattern of one chip drawn on a semi-conductor substrate. 
[0014] 

The process for which image data including the pattern block which invention according to claim 
9 is the optical drawing approach which draws by irradiating a light beam at a substrate, and is 
drawn on a substrate is prepared, The process which acquires the detection result of telescopic 
motion of said substrate, and the process which generates the drawing data corresponding to 
two or more pattern blocks by which array arrangement was carried out, By irradiating the light 
beam modulated making the exposure location on said substrate scan based on said drawing data 
In the process which has the process which draws said two or more pattern blocks, and 
generates said drawing data on said substrate The drawing data which changed the width of face 
of the gap during a pattern block based on said detection result are generated maintaining the 
width of face about the direction of at least 1 of a pattern block. 
[0015] 

Invention according to claim 10 is the optical drawing approach according to claim 9, and in the 
process which generates said drawing data, the drawing data which changed the width of face of 
the gap during a pattern block are generated, maintaining the width of face of a pattern block 
about two perpendicular directions mutually. 
[0016] 
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Invention according to claim 1 1 is the optical drawing approach according to claim 10, in said 
process which draws, drawing of the field of the shape of a stripe which scans the exposure 
location of a light beam in a main scanning direction and the direction of vertical scanning, and is 
extended in said direction of vertical scanning is repeated by said main scanning direction, and 
its boundary of said method opposite side of horizontal scanning of a unit field including each 
pattern block corresponds with the boundary of the field of the shape of one of a stripe. 
[0017] 

Invention according to claim 12 is the optical drawing approach according to claim 11, and has 
the process to which the process which generates said drawing data divides a unit field into two 
or more division fields which serve as fixed width of face about said main scanning direction, and 
the process which generates the partial drawing data for every division field. 
[0018] 

Invention according to claim 1 3 is the optical drawing approach according to claim 1 2, and has 
the process at which the process which generates said drawing data corrects said partial 
drawing data to the data which changed the width of face of the non-pattern space by the side 
of said direction of vertical scanning based on said detection result. 
[0019] 

Invention according to claim 14 is the optical drawing approach according to claim 12 or 13, and 
has the process corrected to the data with which the process which generates said drawing data 
changed the width of face of the non-pattern space of said method opposite side of horizontal 
scanning for the partial drawing data corresponding to the division field of said method opposite 
side of horizontal scanning most based on said detection result. 
[0020] 

Invention according to claim 15 is the optical drawing approach according to claim 9 or 10, and 
the drawing data which changed substantially the width of face of the non-pattern space of a 
unit field including each pattern block are generated in the process which generates said drawing 
data based on said detection result. 
[0021] 

Invention according to claim 16 is the optical drawing approach according to claim 9 to 15, and 
each pattern block is equivalent to the pattern of one chip drawn on a semi-conductor 
substrate. 
[0022] 

Invention according to claim 1 7 is the substrate with which drawing was performed by scanning 
irradiating the modulated light beam, it has two or more pattern blocks by which array formation 
was carried out on the principal plane, and a non-pattern space during said two or more pattern 
blocks, and the width of face of the gap during a pattern block is changed, the width of face 
about the direction of at least 1 of a pattern block being maintained according to telescopic 
motion of said principal plane. 
[0023] 

Invention according to claim 18 is a substrate according to claim 1 7, and the width of face of the 
gap during a pattern block is changed about two directions perpendicular to each by whom said 
two or more pattern blocks are arranged, the width of face of a pattern block being maintained 
according to telescopic motion of said principal plane. 
[0024] 

[Embodiment of the Invention] 

Drawing 1 is the perspective view showing the optical drawing equipment 1 concerning the 
gestalt of operation of one of this invention. Optical drawing equipment 1 is equipment which 
draws on the resist film on a substrate 9 by irradiating a light beam at the semi-conductor 
substrate (henceforth a "substrate") 9. the cassette base 11 in which the cassette 91 which 
holds a substrate 9 is laid, the carrier robot 12 which takes out and conveys a substrate 9 from 
a cassette 91, the PURIARAIMENTO section 13 which performs PURIARAIMENTO, and the 
stage 14 in which a substrate 9 is laid at the time of drawing — and A substrate 9 is equipped 
with the exposure head 1 5 which irradiates a laser beam. 
[0025] 
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It moves in the direction of Y in drawingj (the direction of vertical scanning of a light beam) 
according to the stage migration device 141, and the exposure head 15 moves in the direction of 
X (main scanning direction of a light beam) according to the head migration device 151 on a 
stage 14. Actuation of each configuration of optical drawing equipment 1 is controlled by the 
control circuit in the electrical rack 1 6 f and the circuit which performs data generation required 
for drawing is also further established in the electrical rack 16. 
[0026] 

Drawing 2 is drawing showing the main internal configurations of the exposure head 15. In the 
exposure head 15, the acoustooptic modulator 24 of the laser 21 which is the light source, the 
beam expander 22, a beam splitter 23, and many channels is arranged in order, and two or more 
laser beam beams from a beam splitter 23 are modulated according to an individual with an 
acoustooptic modulator 24. It is adjusted by the optical unit 25 which has various lenses and a 
mirror, it is reflected by the mirror 26, and the light beam of the many channels from an 
acoustooptic modulator 24 is led to the polygon mirror 27. 
[0027] 

The light beam deflected by the polygon mirror 27 is irradiated by the substrate 9 through the 
optical unit 29 which has a field lens and a cylindrical lens toward a perpendicular direction (the 
direction of [ in drawing 1 ] (-Z)) (the situation after a mirror 28 is also drawn in the same flat 
surface by return in drawin g 2 .) to a substrate 9 by the clinch mirror 28. Horizontal scanning of 
the light beam by the polygon mirror 27 corresponds in the direction of X in drawing 1 . 
[0028] 

Rawing Ji is drawing which illustrates the substrate 9 to which drawing of the pattern by 
exposure is performed with optical drawing equipment 1. On a substrate 9, mutually, in 
perpendicular X and the direction of Y, the pattern block of the die equivalent to many LSI chips 
arranges in the shape of a grid, and is drawn. In drawing 3 , the sign 901 is given to the field 
(henceforth [ it is a field used as the unit of the repeat of a pattern, and ] a "unit field") 
including each pattern block. Drawing 4 is drawing expanding and showing one unit field 901. One 
unit field 901 is the field with which the pattern block 91 1 and the non-pattern space 912 used 
as the margin around the pattern block 911 were doubled. Therefore, it will be in the condition 
that two or more pattern blocks were arranged, the non-pattern space 912 intervening on a 
substrate 9. 
[0029] 

Drawing of a pattern is repeatedly performed to a main scanning direction every field (henceforth 
a "stripe") 921 of the shape of a stripe extended in the direction (the direction of vertical 
scanning) of Y as shown in drawing 3 . When a line crack and a stage 14 move horizontal 
scanning by the polygon mirror 27 (refer to draw ing 2 ) of the exposure location of a light beam 
in the direction of X in the direction of Y according to the stage migration device 141 within each 
stripe 921, (referring to drawing 1 ) and vertical scanning are performed. If drawing to one stripe 
921 is completed, the exposure head 15 will move to a main scanning direction according to the 
head migration device 151, and drawing of the following stripe 921 will be started. 
[0030] 

Drawing to a stripe 921 is started from the drawing start point shown with a sign 922. The 
drawing start point 922 serves as a location of the angle of a side (-X) and (-Y) a side, and a 
location which only a predetermined distance separated from this location to the side (+X) in the 
near (-Y) unit field 901. That is, the drawing start point 922 is set as pinpointing in the unit field 
901 in a location, and its boundary of the method opposite side of horizontal scanning of the unit 
field 901 corresponds with the boundary of one of the stripes 921. Thereby, each unit field 901 
will be similarly divided by the stripe 921, and reduction of the amount of operations which 
generation of the below-mentioned drawing data takes is realized. 
[0031] 

Drawing 5 is the block diagram showing the configuration concerning drawing control of optical 
drawing equipment 1. The computer 31 and the drawing control section 32 are formed in the 
electrical rack 16, and camera 15a is prepared in the exposure head 15, in order to picturize the 
alignment mark on a substrate 9 (refer to drawing 1 ). A computer 31 has CPU and memory 31 1 
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grade, and the rasterizing section 312, the degree-ol^shrinkage calculation section 313, the data 
correction section 314, and the data generation section 315 show the function realized when 
CPU in a computer 31 carries out data processing according to a predetermined program. The 
drawing control section 32 performs control of the exposure head 15, the head migration device 
151, and the stage migration device 141, and, thereby, drawing of two or more pattern blocks 91 1 
is performed. 
[0032] 

Drawing 6 is drawing showing the flow of actuation of the optical drawing equipment 1 at the 
time of the raster data used for drawing being prepared, and drawing 7 and _draw|ng_8 are 
drawings showing the flow of the actuation in which optical drawing equipment 1 draws. 
Hereafter, actuation of optical drawing equipment 1 is explained, referring to dr awin g 1 thru/or 
drawing 8 . 
[0033] 

As shown in ^a^jngj) and drawing 6 , with optical drawing equipment 1 , the data (it may be the 
image data of the unit field 901 including the pattern block 911, and you may be the image data 
of the format of arbitration, such as a vector format.) of the image equivalent to one LSI are first 
prepared for memory 31 1 as LSI data 931 ( drawing 6 : step S1 1). The LSI data 931 are data 
generated by external CAD etc. The rasterizing section 312 divides and rasterizes the unit field 
901 which the LSI data 931 show, generates raster data 932, and saves them in memory 31 1 
(steps S12 and S13). 
[0034] 

Drawm&JE) j s drawing for explaining processing by the rasterizing section 312. In the rasterizing 
section 312, the unit field 901 which the LSI data 931 show first is divided into division field 901a 
which becomes the predetermined width of face W1 from a side (-X) about a main scanning 
direction (step S12). However, width of face W2 to the main scanning direction of division field 
901b of most (+X) a side is made into less than [ W1 ]. And the rasterizing section 312 rasterizes 
each division fields 901a and 901b, and generates the raster data 932 (partial drawing data) for 
every division field (step S13). 
[0035] 

If raster data 932 are prepared, in parallel to preparation of raster data 932, with the optical 
drawing equipment 1 shown in drawin g 1 R> 1, a cassette 91 will be carried in and it will be 
arranged on the cassette base 1 1 ( drawing 7 R> 7: step S21). A carrier robot 12 picks out one 
substrate 9 from a cassette 91, and conveys to the PURIARAIMENTO section 13. In the 
PURIARAIMENTO section 13, near positioning of a substrate 9 is performed by 
PURIARAIMENTO (step S22), and a substrate 9 is laid in a stage 14 by the carrier robot 12 (step 
S23). 
[0036] 

Then, each alignment mark on a substrate 9 is located under the exposure head 15 in order 
according to the stage migration device 141 and the head migration device 151, and an image 
pick-up is performed by camera 15a. The data of the image from camera 15a are processed by 
the image-processing circuit in the electrical rack 16 (it sets to dr awin g 5 and is an illustration 
abbreviation), and the location on the stage 14 of an alignment mark is called for correctly. The 
rolling mechanism which rotates a substrate 9 slightly centering on the shaft which turns to a Z 
direction is prepared in the stage 14, and alignment (alignment) by the rolling mechanism is 
performed so that it may become the sense to which the substrate 9 fitted drawing (step S24). 
[0037] 

The degree-of-shrinkage calculation section 313 shown in drawing 5 acquires the location of the 
alignment mark on the substrate 9 called for in the image-processing circuit, and the amount of 
corrections of the sense of a substrate 9 (step S25), and the location of the alignment mark 
after alignment and a list are asked for the degree of shrinkage (namely, degree of shrinkage of a 
principal plane) of the substrate 9 to a main scanning direction and the direction of vertical 
scanning (step S26). 
[0038] 

On the other hand, the data correction section 314 acquires the raster data 932 of division field 
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901a of most (-X) a side shown in drawing 9 (step S27), and corrects data based on the degree 
of shrinkage which it is as a result of [ of telescopic motion ] detection (step S28). Drawing 10 is 
drawing for explaining the data correction by the data correction section 314. Division field 901a 
of the left-hand side in drawingJO shows the condition before correction, central division field 
901a is equivalent to the data after correction when a substrate 9 is extended in the direction of 
vertical scanning, and right-hand side division field 901a is equivalent to the data after 
correction when a substrate 9 is shrunken in the direction of vertical scanning. 
[0039] 

When a substrate 9 is extended in the direction of vertical scanning so that division field 901a of 
left-hand side and a center may be understood by comparison, where the configuration of the 
part of the pattern block 91 1 in division field 901a is maintained, the width of face of the non- 
pattern space 912 by the side of the direction of vertical scanning (side) (+Y) is increased. When 
a substrate 9 is shrunken in the direction of vertical scanning so that division field 901a of left- 
hand side and right-hand side may be understood by comparison, where the configuration of the 
part of the pattern block 911 is maintained, the width of face of the non-pattern space 912 by 
the side of vertical scanning decreases. Let variation delta L1 1 and delta LI 2 of the width of 
face of the non-pattern space 912 be the die length which multiplied the vertical-scanning lay 
length of the unit field 901 by the degree of shrinkage of the direction of vertical scanning of a 
substrate 9. 
[0040] 

Next, termination of one data correction of division field 901a sends the raster data 932 after 
correction to the data generation section 315. In the data generation section 315, the drawing 
data with which division field 901a after modification was repeated in the direction of vertical 
scanning as shown in drawing 1 1 , i.e., the data equivalent to one stripe 921 shown in drawing 3 , 
are generated (step S33). The generated drawing data are sent to the drawing control section 32 
from the data generation section 315, and when the drawing control section 32 controls the 
exposure head 15 and the stage migration device 141, drawing for one stripe is performed (step 
S34). In addition, in the data generation section 315, the drawing data of the format using the 
command of repeating drawing by the data of one division field may be generated. 
[0041] 

After drawing to one stripe 921 is completed, same processing is performed to the next division 
field 901a of the method opposite side of horizontal scanning, and drawing for every stripe 921 is 
repeated (step S35). It shifts to the processing to division field 901b of most (+X) the side shown 
in drawjng 9 soon, division field 901b is acquired by the data correction section 314 (step S27), 
and the width of face of the non-pattern space 912 by the side of the direction of vertical 
scanning is changed based on the degree of shrinkage of the direction of vertical scanning of a 
substrate 9 (step S28). In division field 901b of the last of the unit field 901, the data correction 
which changes the width of face of the non-pattern space 912 of the method opposite side of 
horizontal scanning (+X) (side) is made further (steps S31 and S32). 
[0042] 

Drawing 12 is drawing for explaining modification of the width of face of the non-pattern space 
912 of the method opposite side of horizontal scanning. Division field 901b of the top in dra win g 
1212 shows the condition before correction, central division field 901b is equivalent to the data 
after correction when a substrate 9 is extended to a main scanning direction, and lower division 
field 901b is equivalent to the data after correction when a substrate 9 is shrunken by the main 
scanning direction. 
[0043] 

When a substrate 9 is extended to a main scanning direction so that division field 901b of a top 
and a center may be understood by comparison, where the configuration of the part of the 
pattern block 91 1 in division field 901b is maintained, the width of face of the non-pattern space 
912 of the method opposite side of horizontal scanning (+X) (side) is increased. When a substrate 
9 is shrunken by the main scanning direction so that division field 901b of a top and the bottom 
may be understood by comparison, where the configuration of the part of the pattern block 911 
is maintained, the width of face of the non-pattern space 912 of the method opposite side of 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/05/27 



JK*UU4-U14/2B,A LUblAlLtD ULSURIPTIONJ 



7/10 ^— is 



horizontal scanning decreases. Let variation delta L21 and delta L22 of the width of face of the 
non-pattern space 912 be the die length which multiplied the horizontal-scanning lay length of 
the unit field 901 by the degree of shrinkage of the main scanning direction of a substrate 9. 
[0044] 

After the data correction to the main scanning direction and the direction of vertical scanning of 
division field 901b is completed, the raster data 932 after correction are sent to the data 
generation section 315, and the drawing data for 1 stripe 921 minutes with which division field 
901b after modification was repeated in the direction of vertical scanning as shown in drawing 13 
are generated (step S33). The generated drawing data are sent to the drawing control section 32 
from the data generation section 315, and drawing for 1 stripe 921 minutes is performed (step 
S34). 
[0045] 

Then, same processing is performed to two or more unit fields 901 which adjoin the stripe 921 
corresponding to division field 901 b f and are located in a line in the direction of vertical scanning 
(refer to draw ing 3 ), and drawing to each stripe 921 on a substrate 9 is performed. After drawing 
of all the stripes 921 on a substrate 9 is completed (step S35), a substrate 9 is returned to a 
cassette 91 by the carrier robot 12 (step S36), the following substrate 9 is taken out, and 
drawing is performed (step S37). Furthermore, termination of drawing to all the substrates 9 
contained by the cassette 91 takes out a cassette 91 from optical drawing equipment 1 (step 
S38). 
[0046] 

as mentioned above, although optical drawing equipment 1 has been explained, with optical 
drawing equipment 1, the degree of shrinkage of a main scanning direction and the direction of 
vertical scanning is detected every substrate 9, and the width of face of the non-pattern space 
912 by the side of the method opposite side of horizontal scanning to a division field and the 
direction of vertical scanning (division field 901a — receiving — the direction side of vertical 
scanning) is changed according to a degree of shrinkage. Since the magnitude of the pattern 
block 91 1 is maintained at this time, changing the width of face of the gap during the pattern 
block 91 1 is realized maintaining the width of face of the pattern block 91 1 drawn on a substrate 
9 about each of a main scanning direction and the direction of vertical scanning. 
[0047] 

Usually, since the amount of telescopic motion corresponding to one pattern block 911 on a 
substrate 9 is minute, proper drawing is realized by maintaining the width of face of the pattern 
block 91 1. That is, although a pattern may shift partially in response to the effect of the 
discretization error in rasterizing or scan control when it is going to draw temporarily the pattern 
block 91 1 expanded and contracted to compensate for telescopic motion of a substrate 9, such 
a problem does not occur with optical drawing equipment 1 . 
[0048] 

Moreover, when it is going to expand and contract the pattern mechanically drawn by the 
substrate 9 whole like before (namely, thing for which delivery of a stage and the swath width of 
a light beam are changed), complicated control is needed, but since magnitude of the pattern 
block 91 1 is not changed, it is easily controllable by optical drawing equipment 1. 
[0049] 

Furthermore, since rasterizing in optical drawing equipment 1 is performed only to the data 
equivalent to one LSI, it can reduce data-processing time amount sharply compared with the 
case where the pattern drawn by the substrate 9 whole is rasterized. 
[0050] 

Drawing 14 is drawing showing other examples of the flow of actuation of optical drawing 
equipment 1. In addition, the configuration of optical drawing equipment 1 is the same as that of 
what is shown in drawing 1 , draw ing 2 , and ^rawing 5 . The LSI data 931 whole is beforehand 
rasterized in the rasterizing section 312, and drawing 14 shows the example of operation at the 
time of being saved in memory 31 1 as raster data 932. Steps S41 and S42 are added between 
step S26 in drawing 7 , and step S27, and optical drawing equipment 1 performs the same 
actuation as drawing 7 and drawing 8 except for the point that steps S31 and S32 in drawing 8 
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are skipped. 
[0051] 

The data correction which changes the width of face of the non-pattern space 912 is made, the 
data correction section 314 maintaining the configuration of the pattern block 911 to the unit 
field 901 whole so that it may illustrate to draw ing 15 that the degree of shrinkage of the 
substrate 9 of a main scanning direction and the direction of vertical scanning is called for in 
optical drawing equipment 1 (step S41). (step S26) In drawing 15 , the width of face L1 of the 
direction of vertical scanning was lengthened only for deltaLI 3, and signs that the width of face 
L2 of a main scanning direction contracted only dettaL23 are illustrated. 
[0052] 

Furthermore, in the data correction section 314, division of the unit field 901 after modification is 
performed according to the swath width of the light beam of the main scanning direction by the 
polygon mirror 27 (step S42). Thereby, the raster data equivalent to the division fields 901a and 
901b of d rawi ng 9 are generated. Then, drawing to the whole principal plane of a substrate 9 is 
performed by repeating the generation (steps S27 and S33) and drawing ( drawing 8 : step S34) 
of drawing data for every stripe. 
[0053] 

Since rasterizing is performed to the unit field 901 in the actuation shown in drawin g 14 , 
rasterizing itself is not restrained by the width of face of horizontal scanning of the exposure 
head 15, but it becomes easy to prepare raster data 932 separately by processing of the 
general-purpose computer 31. 
[0054] 

Drawing 16 is drawing showing other examples of the functional configuration in a computer 31. 
In addition, d rawin g 16 shows signs that the data correction section 314 was omitted, from 
drawing 5 , and illustration of rasterizing section 312 grade is omitted. Moreover, data after 
dividing the unit field 901 like dr awing 4 as raster data 932 are prepared. 
[0055] 

In the data generation section 315 shown in draw ing 16 , correction of raster data 932 is not 
made, but the data which, control the outgoing radiation of the light beam from the exposure 
head 1 5 by the drawing control section 32 and migration of a stage 1 4 are generated, and 
thereby, drawing which changed the width of face of the non-pattern space 912 is performed, 
without changing the magnitude of the pattern block 91 1: 
[0056] 

When the substrate 9 is extended in the direction of vertical scanning, whenever one drawing of 
division field 901a (or division field 901b) is completed, a stage 14 is wound rapidly, and, 
specifically, the exposure location of a light beam is shifted to the starting position of drawing of 
the next division field. Thereby, the width of face of the gap during the pattern block 91 1 is 
increased, maintaining the width of face of the pattern block 911 to the direction of vertical 
scanning. On the other hand, when the substrate 9 has shrunken in the direction of vertical 
scanning, the width of face of the gap during the pattern block 91 1 is decreased, shifting to 
drawing of the next division field and maintaining the width of face of the pattern block 91 1 to 
the direction of vertical scanning, before drawing of one division field is completed. 
[0057] 

Furthermore, after drawing of the stripe 921 corresponding to division field 901b is completed, 
migration of the exposure head 1 5 is controlled according to the telescopic motion to the main 
scanning direction of a substrate 9, and the starting position of drawing of the following stripe 
921 is adjusted about a main scanning direction. Consequently, the width of face of the gap 
during the pattern block 91 1 is fluctuated, maintaining the width of face of the pattern block 91 1 
also to a main scanning direction. 
[0058] 

As mentioned above, it is also possible to make mechanically a change of the width of face of 
the gap during the pattern block 91 1, and suitable drawing to a substrate 9 is realized also by 
such technique. 
[0059] 
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As mentioned above, although the gestalt of operation of this invention has been explained, this 
invention is not limited to the gestalt of the above-mentioned implementation, and various 
deformation is possible for it. 
[0060] 

A light beam may not be limited to the beam of many channels, but may be one beam. Things 
other than gas laser or semiconductor laser may be used also for the light source of a light 
beam, for example, a lamp, light emitting diode, etc. may be used. It may be carried out by 
horizontal scanning of a light beam also using a galvanomirror, or moving exposure head 15 the 
very thing. 
[0061] 

Although drawing data are generated by the computer 31 with the gestalt of the above- 
mentioned implementation, all or a part of various functions shown in drawing 5 may be realized 
by the electrical circuit of dedication. 
[0062] 

Non-contact measurement by the light beam to which measurement of telescopic motion of a 
substrate 9 may be performed by other technique for example, which is irradiated separately may 
be performed. Moreover, measurement of a substrate 9 may be performed in locations other 
than stage 14. 
[0063] 

With the gestalt of the above-mentioned implementation, although the width of face of the non- 
pattern space 912 in the unit field 901 is changed to a main scanning direction and the direction 
of vertical scanning, the width of face of the pattern block 911 may be maintained about either a 
main scanning direction or the direction of vertical scanning, and telescopic motion may be 
performed by control of horizontal scanning or vertical scanning about other directions. It is 
possible to make it expand especially and contract appropriately continuously by controlling 
actuation of the polygon mirror 27 and the modulation of a light beam about a main scanning 
direction in the configuration of the optical drawing equipment 1 in the gestalt of the above- 
mentioned implementation. 
[0064] 

Although correction is made to raster data 932 with the gestalt of the above-mentioned 
implementation, correction may be made to the LSI data 931. That is, if the width of face of the 
non-pattern space 912 of the unit field 901 is changed substantially, the technique of data 
correction may be changed suitably. 
[0065] 

Although the array of the pattern block 91 1 is not limited in the shape of a grid, for example, 
aligns in the direction of vertical scanning, it may be an array which has not aligned about the 
main scanning direction. 
[0066] 

In addition, although optical drawing equipment 1 fits drawing using the light to a semi-conductor 
substrate, it can use for other substrates, such as a printed-circuit board with which two or 
more pattern blocks 911 are drawn. 
[0067] 

[Effect of the Invention] 

According to claim 1 thru/or invention of 1 6, two or more pattern blocks can be appropriately 
drawn on a substrate. Moreover, according to claim 1 1 thru/or invention of 14, the amount of 
operations for generating drawing data is reducible in claim 3 thru/or 6, and a list. 
[0068] 

According to invention of claims 17 and 18, the substrate with which two or more pattern blocks 
were drawn appropriately can be offered. 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing optical drawing equipment. 

[Drawing 2] It is drawing showing the internal configurations with a main exposure head. 

[Drawing 3] It is drawing which illustrates a substrate. 

[Drawing 4] It is drawing showing a unit field. 
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[Drawing 5] It is the block diagram showing the configuration concerning drawing control of 
optical drawing equipment. 

[Drawing 6] It is drawing showing the flow of actuation of the optical drawing equipment at the 
time of raster data being prepared. 

[Drawing 7] It is drawing showing the flow of the actuation in which optical drawing equipment 
draws. 

[Drawing^] It is drawing showing the flow of the actuation in which optical drawing equipment 
draws. 

[D rawin g 9] It is drawing showing a division field. 

[Drawing 10] It is drawing for explaining the data correction by the data correction section. 
[DrawLQg_.il] It is drawing which illustrates a stripe. 

[ Draw ing 12] It is drawing for explaining the data correction by the data correction section. 
[ Draw in g 13 ] It is drawing which illustrates a stripe. 

[Drawing 14] It is drawing showing other examples of the flow of actuation of optical drawing 
equipment. 

[Drawing 15] It is drawing for explaining other examples of data correction. 

[Drawing 16] It is drawing showing other examples of the functional configuration in a computer. 

[Description of Notations] 

1 Optical Drawing Equipment 

9 Substrate 

1 5 Exposure Head 

15a Camera 

27 Polygon Mirror 

31 Computer 

32 Drawing Control Section 
141 Stage Migration Device 

312 Rasterizing Section 

313 Degree-of-Shrinkage Calculation Section 

314 Data Correction Section 

315 Data Generation Section 
901 Unit Field 

901a and 901b Division field 

911 Pattern Block 

912 Non-Pattern Space 
921 Stripe 

S1 1-S13, S25-S28, and S31-S35 Step 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[D rawin g 2] 




[ Drawin g 3] 
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[Drawing 5] 
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[ Drawin g 6] 
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[Drawing 7] 
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[Drawing 8] 
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[ Draw ing 9] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 12] 
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[Drawing 1 3 ] 
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[ Draw ing 14] 
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[ Drawin g 15] 
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[Draw ing 16] 
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mtsti. £ £tc, m^^^^ 1 6 tw^iSHfc^STS^— ^^BK^ff -5iEigst>ig^e»n«>. 30 

[0 0 2 6] 

m 2 team's >.y K 1 5 cD^^CF«silH51#JEiKSr^-riaTr^^>. g^-yHl 5 f*Uzteyem-C&2> 
l/-f2 1, hf— ^>JC^^/t>^2 2 . t*-AX7 p U7^2 3*5J;r;^^>^;KD^l 
7£*^Sag§2 4^JHS(ciBB®^n, bf— AX7"U7^2 3 *» 5 GDl*ifc<Z> U— - tf— A**^ 
^Tt^^I^gg 2 4 t^XfBJgiJfcl^SH 5**1-5. ^^7t^^E^g§2 4 75>e,0^-^-V >^;uo^tf 
-AH#IU>X^S 7-S^T5^rL-.> h 2 5 IliDE^S^n. 5 ^—2 6 iZ<kK) 

[0 0 2 7] 

'J rf>= 5-— 2 7 fCXfiSfa^n/c^fc: — Ate. jT^jELi 7- 2 8 l:TS« 9 CMH 
^itt^^F&J (@14>© (-Z) Z^rS]) -\<h|p]75^ (E12-Ctetff OigUS- ^— 2 8 40 
^fcl^— 3pEPqt:ifiiH-ro>5. ) , 7 K 1/ >X^-> 'J > K U *;H/ f tl>^ 

^^x-^ h 2 9 $^LT»«9 »CRgfl*^n*. #'J 3'>S7-2 7 KJ: 5}te b: — A CD5£^£ 
3£te. El 1 f (OX^^fC^fJcS-r^,., 
[0 0 2 8] 

121 3 teytffiWgim 1 — >cofiSH*ifT^>n«)S« 9 & M^T Z> &> Z> 

X^ck^Y^fatCte^t^CffiMUTJSiS^n^,, EI3 iC^St^T. >^a ^ i7 S:-^- 

W=^9 0 12:#LTUS 0 BI4te 1 -^>CD^.{4^^9 0 1 ?ri£^:U-r^-ria-rrS)-2>o lo© 
i|M£^*^ 9 0 1H /^^ — >ya y & 9 1 It, /t^ — '7^911 <7)mffl<D#ite iz 50 
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[0 0 2 9] 

rxh^-fyj <i=<^5<, ) 9 2 1 S^aETg^^l^tcfegOigL-fT^tX^o 7t f— A 
©l*t&SO#'J^>5 5-2 7 (mzmM) t~ Jt-SBET&^tteg-X h7-f^9 2 1 f^tCT 
X^rnHwfrston. Xr-y 1 4 £tX ^— z/&mm.ffi 14 1 (wet 9 Y^riPltw^ttJ-r^) Ciitc 

<fco (mi^Rg) . sij^^^fr^n-s. i ocdx h^-r^"9 2 i ^ofispjT&^T-r^t. 
©Tt-^-y k i 5^^s^/ Y^mmm 1 5 1 tc^ d^^^^irhc^wju-t^cdx h 7< x*9 2 

1 O Jffiulj M $6^*1^0 
[0 0 3 0] 

xh7-ry92 1 ^\oiiiie^9 2 2 CT*i-ffiiaBSi&^e.sii&$n5. ffimmz&&. 
9 2 2it (-y) mcomisnmm 9 0 1 iz^s^t <-x> fiu^o c-y> {b'jcd^ctx&b. 
*3=fc^>\ ccD^ae^e. ( + x) fflij^^Rff^osgfii^^^iti^iteei^ox^^. ir/j^is 
. fffipiMi&^9 2 2«, ip.-f4®« 9 0 1 i>cr><m7g.iz&miz.w!ig.&*i. m&.m%& 9 0 1 
7t^iS]flij©^!0H>-fn^©^ h^-f 7^9 2 1 ©«#<»:-a-r.5. entcjeo: «-*iMi 
m^9 0 1 rax h^-r -y*9 2 1 o p« {r £n o> mmcomm^—^ co 

[0 0 3 1 ] 

iei 5 teytffimmm 1 <Dffiwmwiz&&m0£&^-r-?*civ?m~e<!z>z>» n>tf a - ^3 1*5 

<fcmffiHi3Hj|SP3l5 3 2t*m^^^^ l 6 F^I(CiS:rae»n-r*5 0 . 2JX7 1 5 a teSlg 9 JtGDX 

7-r hx'— ^ ^r*t^t-r«.^s6}ca>t'\^ h i 5 rttisn-enx^s (mimm) „ n 

>tfa-^3 lliCPU-^^t'J 3 1 If StL, 7^^5-fXg|53 1 2, ftiSg^^LffigB 
3 13, 5^— ^^JJESB3 1 4*3^;^^— ^^fi£gB3 1 5 n>tfa-^3 l^OCPU 

©JWSB3 2 ra®^^^ H5. ^y K*£»)$l#t 15 1 :fc«fc£KX7"— zS&mmm 14 1 CD ©J 
*SP£rfr<^> JiniCfcO, Jtifcco/t^ — >:7*o^^ 9 1 1 coJffi®^fr^n-i>. 
[0 0 3 2] 

. m i t^u-his <&#it^^e.3t«isgs i <DW)mz-z>^~x:mfm-rz>» 

[0 0 3 3] 

la 5 43 6 t^T J: 5 tc^JSiagl 1 Tli. 1 o©L S I tcffi^-T SBifiiGD^ 

— ^ </N°^ — >^a -V ^ 9 1 1 ^"^tfJiM3:^*§!t 9 0 1 <DWm^— p-Qdb 0. ^PhJVmiS: 
^CD&zMGOMJZ&WWl^— ^TSoTiVi. ) 7^L S I 5 s — ^ 9 3 1 i: bT/t'J 3 11 
lzmffi£tl& (HI 6 : X ^ 3/ S 11) o LSI 5^— ^ 9 3 1 9\~g$<DC ADf (Ci 0 
^^nfcx-^Tfe?.. ^X^T'-f XS5 3 1 2 tt, LS 3 l^-T^fi:^ 

9 0 1 ^111X77^7^X1. 7X^r-^ 9 3 2 ^MLT/tU 3 11 

(Xt^^S 1 2, S13) „ 
[0 0 3 4] 

hi 9 ra^x^^-r x*SB3 i 2\z^z>mm&m.w-rz>rz#>cDm-T:&>z>„ 7 x ^ 7 xsb 3 1 

2"T?«. JfL S I r-^ 9 3 1 ^t¥ft^9 0 1 5; (-X) Mfr ib^M&JjfalzM 
bTBf^*aWl Zit£Z>ttmmt£.9 0 1 a^7>W-r«> (X^^yXS 1 2) o fefc'U, Sfe ( 
+ X) tmfiM^9 0 1 b©±7tS?7l6]['Wri>i|BW2ttWl«Tt$ni.. fLT, 
7X^7-f XSR3 1 2(i&»ilffl«9 0 1 a, 9 0 1 b£7X^7^XL, ^-WfiH^cTi: 
07X^7-^9 3 2 (g^e^fiSiH^ — ^^^£-T^> (X^vXS 1 3) „ 
[0 0 3 5] 

7X^7 — ^ 9 3 2&miffi£inz>£. £fet£. 7X^r-^ 9 3 2 co£(a{rijii:MfT UT . HI 
1 tC^-rytJStSJ^ES l -e«*-tr -y h 9 1 T^MA^tX. *-tr -y hOt 1 1 _hfCiB@^n-& (HI 
7 : X^ .y XS 2 1) 0 Mmcitfv h 1 2 y h 9 1 9^1 tfcJfcO tfJU. X" 
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U771"/>W1 3^iiMm.TZ>. yVT^-l *>b%$l 3Ttt7U T^-T ;*> MCcfc 
D»« 9 0*3Jc^-0-fie^46^T^tl (Xt7^S2 2) , miUci^^ h 1 2 tCJxO*^ 
g^Xr-i'^Cttl^ns Uf-^S2 3) „ 
[0 0 3 6] 

^■<Df*. ^^—is&mmmi 4 lfei^.^ F&mmmi 5 1 i:<tos^ 9 jtKo&T'^-r 

^ > ^^/igf^ic©^^.^ K 1 5 cDT^-tC-fieL.. 5 alc<fc OJl^^fT^n 

-So TJ;*^ 1 5 afr<E>COWmcD^—$mmm^*yP 1 6 F*3<^Hm5n.SllHlS§ (EI 5 SC*5(^T 
EJ^iiaBg) fciOM^n, T^-T ;* > h^ — ^(OXf- 1 4 -hCD{4S^IE5SfC5f<is6 <~> 

-fie-a-fe-t±) ^ntinz> (x^^^s2 4) . 

[0 0 3 7] 

hi 5 tc^-r#«s^^m^3 1 3&3\ ia^^siHigs{cx5Rise>e>nfes«9 .hoT'^'f h 

■^—^COtem* *5<fct*. S«9 cordis- CD^IE»£rlBtf#U (Xf<^S2 5) . T^-r^> 

0#^S^ (-T^C^S. £ffiOD#J*?gs£) ^r^j6^, Uf-^S2 6) . 
[0 0 3 8] 

— 75\ ^^IEoB 3 1 4 l±m 9 tC^-T^fe (-X) #Jc^)^-*iJM^ 9 0 1 aCTD^X^^— 

^ 9 3 2 £rStf#L, Uf7yS2 7) , WW<D&ilii1&gk-lS & ^ <£> 
^lE^rfr^ Ur'yyS2 8) . El 1 0 i^IEgB 3 1 4 lei ^>5= r — ^miE^Wim'T 

z>fr#>cDm-T?$>z>o mi o*pv>&M<z>ttmmm.9 o 1 a fct^iEW<z>:reag<£:^u» 
mmm. 9 o 1 a \*MWL9wmi£^jjfa\z.mAjf~m^<nmmme)^—&i,~m^^^» 

[0 0 3 9] 

&{B'J<h^ffe09?>»J®ilS9 0 1 a^tbbT^2>J:o^ S« 9 ffim\^.^^^\'WzSf^m 
ttmmm 9 0 l a|*jcD/\°;57 — >^n^^ 9 1 l o^^cD^%K#SjHi^^njfc^^-T?iiJ;£: 
*^rf«J#J ( (+Y) #J) <7mn-5> — >fig*£9 1 2 (D-ts^i^flP^n^.. fe{R'Ji:^r#JOD^*iJ^ 
m.9 0 1 a €r*ftb UX5>^^> J: ^ (C, »K 9 7&tgiJj£^73l^{Cit& A, — >7*a 

7^91 i (vttttcQMWrfm&ts txr^ttM^m7£&m<D&/^& — >mm 9 1 2 cd^t^m^ 
^n«»o ^/n'^— 9 1 2 <?>m<?>^£mA l 11, a l 1 2 i^sha^ 9 o 1 cz>iij 

[0 0 4 0] 

^C(C, 1^>C0^«iJ^^9 0 1 aCD^— &miE&mT-T2>£i. <&lEm<D ^ ^— 5> 9 3 2 
rt^—^^gggg 3 x 5 ^iinetx^). ^— ^*fefi£gB3 1 5 T?^ Ell 1 fC^-T <fc 3 tC^M 

mem-mmm. 9 o 1 a^tiij^^^r^tci^iDig^n/cjgiiif^— -r^t^*.. Ei3(c^-ri 

OOX h 7-f 7*9 2 1 iCfflai-^T-^^^Sni. (Xf7 7"S 3 3 ) „ *fe fig 3**1.*: 

sj^— ^t*. ^—^^56^3 i 5 fr^ttsmmmffi. 3 2^i:i?,ti. jjSMfcwsB 3 2 &mye 
^ ^ k i s^cfcz^x^— -y&mmm 141 $rs<w-r«>cii^«fco 1 x h ^-r y^^rnm^ 

?T=fc>*T.-2> Uf y 3 4) . 7^*3. 5^— ^3E££SE3 1 5tC:fe<^-C, 1 "OO^SiJM^O^ 

— ^ «k Mia m k> jg-r <t i^a n v > h ij^ u fefl^ic wjsis^— ^ &ttf& ts nx «t 

[0 0 4 1] 

i-^^x h^-r^g 2 i {zrt-rz>Wiw&mT-rz><L. ^^^yjfH]mi<^>^co^-mmm9 o 1 

a L.-TfHj^'^MS^fT^.n, ^ h7-f 7*9 2 1 rt(D}fflli^0)i$n^ (Xt77" 
S35) . EJ9fC^-r^t) (+ X) M©»#lffl^9 0 1 b iZttT <h*£fT 

7>$'J®^9 0 1 bTit^— ^iigIEgE3 1 4{dSf#^tl Ury7'S2 7) . 9 CDW\ 

fe&jjfanwmmizM^'^^^&iTk&TifamcDtt/^? — >mm. 9 1 2 <©>ie^gg3g^n«) (x 

T77"S2 8) . ffi«9 0 l<5ll©»»IIIi9 0 1 bOl^. £ £ IC. Zfe^^ETJf*] 
ffiij ( (+ X) #J) CD^/\°^— >^i^ 9 1 2 cDils^^jE-r^^— ^^lE^fT^tX^ (X^^y 
7°S 3 1, S 3 2 ) „ 
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[0 04 2] 

mi 2 ti^^^^r&jfiijoo^/t^— >mm.9 1 2 a)<m<D%zM&m.w-rz>r^tt><z>M-z:&z>~ m 

1 2 *pcDjim<Dttmmm.9 o 1 b i^mjEmco^m^^i^, tpnott&mm. 9 o 1 b«*m 

9 ^3£^S^ln|^^Ay7^^-&0<igIE^O^— ^trffi^-r^o 
[0 0 4 3] 

_t{|'J<i:4>^W^-»'J««9 0 1 b^tfcbT^Si^i:, «1£ 9 ^^^aS^pS]^*^*^ 
^WSRilS 9 0 1 bfpcon^ — >ym y ^9 1 1 <75gB^coj^t>i*t*tJ#^n/ct^M-e^^ 

^^r^jiBij ( (-i-x) fly) <o#^/t^— >mm.9 1 2 ;*n;s>„ _t<BU <t "Ffljco^S'jm 

>^9 i 1 <D^tt<nm*k&mnt£*it^vtm^^M&^famo>&^$'— >mm9 1 2<z>$m& 
M'j>^rL& a ^mm. 912 o^moi^timA l 2 1 , AL2211 901 

[0 0 44] 

mcO^^,^^—^ 9 3 2 ^3EJ5SSB3 1 5^<h2ie.n. M 1 3 lZ^-r<k -3 f~^Hf£CD 

^«M9 0 1 b^SiJ^^E^r^tc^O jg^nfe 1 ^ h ^9 2 1 tt<Dffim^—&W3Efi£. 

(Xf'^S3 3) . ^J5£^n^:fiSlli^— ^— ^3ifi£gB3 1 5 e>fi&HfMOT 
SB3 2-N.<tiH6>n. l^h^"X~79 2. lft<DmW&ft*>n.Z> Uf7yS34) . 
[0 0 4 5] 

-€-<z> ft-mm.m. 9 o 1 b s~>tfj£;-rs;^ h^^9 2 1 \zm^\^^mft^^^\-m^sm. 
<r>MiiL$m.m9 o 1 i-Mu-cmm^mm^ntori m3mm) > *«9 _tco=g-x h^-r^9 

2 1 (c*j-r^>jsH^ff t?n^<, s«9±o^x h7'f/9 2 1 comm&mT-rz> <t (xr 

<y^S 3 5) . ^iHn^^y h 1 2 K <fc D 9 #5* -fe *y h 9 l'xtl^tl (X^y^S 3 

6) . ^:»»^9 &m.o mtsti~r:ffiw&ftt)nz> Ur-vys3 7) . £<=>fc t>-n^h 
9 iizwm&tx^^&^^<Dmm9iz.tt^&ffiw&mT-Tz>iz. *tyh9 i wyemmm 
a i ^e.J8ffi^n«> Uf7ys3 8) . 

[0 0 4 6] 

1 2 CD>tS^SgM^n-£. 0 <H CD i; t!r . /\"^ — ^ 9 1 1 CD^*C^ £ tl«. d <h75"» 

e»> ^*att^r^43ck^i^^^[^<o^n^n{cMux*«9 Jttc^M^n^/t^— 
^91 i Go$a&m&rU'?-z>/^&— >yw? 9 i i r&comm(7}<m&^m-rz>z.ii&mm 

[0 0 4 7] 

am. 9 ±o i oo/^->y d 7 ^ 9 i i i~ttfc^&fat®mtem'^te : b c: 

/t^->^D<y^9 1 1 Oi|>S^r*tlJ#-r.2> CI <h (Cj; <0 , 5SlE^fiiH*^S^n«>„ 
[0 0 4 8] 

^iffiili^S 1 T?tt/\^ — >yP'^ 9 1 1 0:*«<*&2£9ELs&t>^ti>fllfiIMZ 
3r tf "5 CI <t JflH-C * ^ . 
[0 0 4 9] 

£ etc. -yet&mmm 1 c^tt-s^x^^-fxa 1 s i tffl^tsx-^cwtTo 
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[0 0 5 0] 

<<t.m i „ la 2 *3=fciKEi 5 i^^-r co izmm-?: & & ° @i 4«, 7x^7<xgB3 1 2tx 

L S I ^—^7 9 3 1 ^W7X^7-fX3n. ^T^-P^r — & 9 3 2 i bT^^U 3 1 
Xfy^S2 7tor B 1t;7TyyS4 1, S4 2^j|)lP$n, 121 8 3 1 , 

s 3 2 &<m&riz> ti^5&&m^Tm 7 ^j^m 8 ^immcomi^^n^ . 

[0 0 5 1] 

f77's2 6) . ei 1 5 {-m^-rz,^^ iz^—^mmffi. 3 1 4^^.^^^ 901 ^-ffctc^t 

bT/^->yn7^ 9 11 CD^^^It^f U^-3^/\°^ — >®i^ 9 1 2 CDilS^r^M-r-S^ 
— ^^lE^rfr^ (X5^ tT'S 4 1) „ El 1 5 mi^^yj^]COmi^ l£*AL 1 3tdrtW 

ti^n. ±^^^|S]COi|>lL 2 A L 2 3 r~W%8l£>i=>tlt^m^ : $:&l^l'-T^Z><. 
[0 0 5 2] 

^ ^ ^— ^^J£gP3 1 4 XHi^'J zf>3 5-— 2 7 «fc S^j^^^facD;^ fc*— A cDt£^ 
*Sl:^fotTfS)i©#l4Ii9 0 1 CD$*»#<fT*Dn^> (XT7 7'S4 2 ) „ uWcAO 
, 09©»fiJ^9 O 1 a, 9 0 1 btffiaf57^^f-^^M$n5. ^-CDf£. 1 
X h :/cT«iCDfiS®^— iS'CO^fijc (Xry^S 2 7, S 3 3) *5ck£KfiSiS (EI 8 : X5=- 

7 7"s3 4) ^^Dig^tx^^i t(c«to. sis 9 <z>^ffi&&;^<z>mm&?f*o?i2>. 

[0 0 5 3] 

ei i 4 iz^-rm^com-^. 7x^7-fxiiffi®«9 o 1 fc^u-rfr^ns/cieK 

^-fXgftttS^y Kl 5 CD^^fficDilSlcftjiS^tl-r. *RJBcon >tf zl — 5? 3 1 CD ad. -a 
[0 0 5 4] 

0i6tt. 3 >tf^.— ^ 3 i tecDmmffif&(DWie>m&7j<-rm-v$>z>„ rx^. mi 6 «ei 5 
T^e.^— 37^iEgB3 1 4^^BS^nfe^^*^u-r*3 0. ^ x ^ ^ -r 3 1 2^cdei^ 

ttt(SL,T^5. WLfc. 7X^r-^9 3 2 iLTtt@4iTOc*fi^9 0 1 ^fl 
[0 0 5 5] 

Ell 6 tC^-T^— ^^^S:gP3 1 5-t?«. ^ 9 3 2 CD^IEttfr :fc>:n-3\ Jffilffii©!^ 

g£3 2 {C«t^>@?t^^ F 1 5 ^e»co>ttr— AcO{±J«-<i:X^ — 1 4 CO^W; <h £>5^ 

^— >ffl^9 i 2 cD<V3&^-BEv*Lffim*>m*Dnz>„ 

[0 0 5 6] 

Jtr^fi^Cti, »«9^S'J^*^r&IfC-(*^XV^«-a-(C«, 10CO»fflffl«9 O 1 a (Ifc/i: 
««-W«g^9 0 1b) CDfiS®7^T-r-£»«KX^— S> 1 4$MOU. ^CD^giJ^JgcCOffi 

Mcow^is^^t*— AcoHg#t^e^->>' h^n^.. cinfccko. ®i^i6ii;»lta 

^ — >^Ci^^9 1 1 (DQz&mi&V^'J/Vd? — >Zfu *r ? 9 1 1 F^ <^P.3B£ CD i|e£r 1± 
-S„ — S«9^iiJ^^^|S](C^A^-ei,^*-gr{C«, 1 -^CD^-«iJ^^cofiSl®^^T-r-2> 
MtC^co«-»J^JteecofiSllj^<i:^fTL., ®J^^^rS]^^UX/N°^ — >^D^i7 9 1 1 CD<H£r 
^^FU-r>-r>/t^7 — >^ni ■> ^ 9 l l p B lcDF^cDii@^M^;£-tir'2>. 
[0 0 5 7] 

£ <=> (c, 901b cmtsx h^-r x*9 2 i coffimwmT-T&ti. mm. 9 coa^ 

^«^|o|^*fr«,<*iS5iS^l^UX©7t^^ Kl 5 co^Ki^M^^n, ^cox h ^9 2 1 

cojfflMcong^-fa^^^E^^^rpifcug uxaBiM^rL^,, -e- co ism, u-cfc/\° 

$> — >yxn ^5> 9 1 1 cO>|©^^fe^U-3-3/\°^ — >r/D ^ i7 9 1 1 RflcoFiSBi?cOit©^t0M^n 
[0 0 5 8] 

WJiCOcfc -5 tc, /t^->yD7;?9 1 1 R3coF^^co*lco^M«*iW&<J^fT-5 fcpJ^g-T 
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[0 0 5 9] 
[0 0 6 0] 

[0 0 6 1 ] 
[0 0 6 2] 

*«9o#«sotfaijttft&co^fefc:«t Dff*3ti-cfccfc<, ^ux.«, s i j ^ m m ^ n -g> e — ^ 
(c«t«.^^Mthaij^ff^)n-rt>i:v^ «*S9 oDtfay^x^— i 4 mm izt 

[0 0 6 3] 

>mm9 i 2©*s^M$n^*t > /\°^— ^ ^ 9 i i cDiis^^^^^f^^^^gij^ 

[0 0 6 4] 

±$zmm<z>Mm-z?te^^&^— & 932 t-*f u-r^iE^fT^ns^. l s i ^— ^ 931 

[0 0 6 5] 
[0 0 6 6] 

o 

[0 0 6 7] 

w*«i*^li 6cD^Hg{cj;n^ m&±.\z.m$k<?>/^$' — >-?civp&mty^ffim-rz> 

[0 0 6 8] 

[eii] Ttfism^vs^^-rf^mEi-cag.So 

[IU2] gg^'N^/ Ko^^rteis^fie^r^-rEi-e^-s,, 

[ei 3] ^ts^j^-rsisj-c 

[El 4] ^fi«^*sf@TabSo 

[Ei 5 ] Kffimmm<vffimmwt,zi&&mtfc$:^-Ty'a y ? m-esbz>~ 

[ei 6] ^^&^—&&mmtt*i&m<&ytffimmm<nmip<&mn&^^m^£>z><, 

[EI 7] ^^I®^e^mEi^fT 1 ^li!jf^Ofi?tnSr^:-rEI-tra&-2>o 
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[0 8] ytffim^m&ffim&ft^mft&mrL&^-rm-zr&Z'* 

[0ii] x^-f^stsaT*^ 

[012] ^—d?^TEfflizj^&^—&mm&mm^z>t^ii><Dm-c£>z><, 

[013] ^ h ^-f y*^fi»@TS5o 

[014] ^tmmmmcomf^comti(Dm(D^i^:m-rm-^^>^>. 

[015] ^—&miE<7)m<&m&mm-3-z>r^it><r>m-e&z>„ 

[016] n>tfrL— &&(Dmmmf&(Dmv>m&m-rm~?:&2>* 

i ytmmmm 

9 

1 5 m^fw k 

15a ^7^5" 

2 7 ^ U rf>3 5> — 

3 1 3>tr3. — ^ 
3 2 ffiS®fiiWg& 

141 zs&mmm 

3 12 ^X^^-TX^B 
3 13 #*?g^sctbgB 
3 14 ^—drmiEffi 
3 15 5 s — iS'^fiSgB 
9 0 1 

901a, 901b ftmmm 

9 11 — >Zfn y 9 

912 >mm 

9 2 1 X h^-f 3/ 

S11~S13, S25~S28, S31~S35 X^V^" 
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